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1 .o INTRODUCTION 

This closeout report summmzes charactenzation and accelerated action activities conducted at 
Individual Hazardous Substance Site (IHSS) Groups 100-4 and 100-5 at the Rocky Flats 
Environmental Technology Site (WETS or Site) in Golden, Colorado Accelerated acbon 
activities were planned and executed ln accordance wth the Industnal Area (IA) Sampling and 
Analysis Plan (SAP) (DOE 2001a), IASAP Addendum #IA-02-01 (DOE 2001b), and the 
Environmental Restoration (ER) Rocky Flats Cleanup Agreement (RFCA) Standard Operating 
Protocol (RSOP) for Routine Soil Remediation (ER RSOP) (DOE 2002a) Notification o f  the 
planned actiwties was provided in ER RSOP Notification #02-01 (DOE 2002b), whch was 
approved by the Colorado Department of Public Health and Environment (CDPHE) on January 
16,2002 (CDPHE 2002) 

Thls report contains the information necessary to demonstrate attauunent of  cleanup objectives 
and final closure of  IHSS Groups 100-4 and 100-5 Thls mformation includes 

0 

Site Charactenzabon Information 
- Descnpbon of  site charactenzahon activihes, and 

- Site charactenzation data, includmg data tables and maps, 

Site Accelerated Action Informabon 

- Descnption o f  the accelerated acbon, including the rabonal for the action and map of  
the target remediabon area, 

- Map of the actual remelabon area, mcludmg bounds o f  the excavation, and dates and 
durations of specific remedial activities, 

- Description o f  Resource Conservation and Recovery Act (RCRA) unit closure 
acbwties, 

- Descnption o f  deviabons fiom the ER RSOP, 

- Confirmabon sampling data, lncludmg data tables and location maps, as well as a 
compmson of  the confirmation data to applicable cleanup goals, 

- Photographs documentmg site charactenzabofi, remelabon, and reclamabon 
achvibes, 

e -  

Descnption of  near-term stewardshp actions and long-term stewardshp recommendabons, 

Descnpbon of  site condition after remediation that includes a map of  residual contamination 
above background plus two standard dewations, method detection limts (MDLs), and Tier I1 
Action Levels (ALs), 

Final disposition o f  wastes, 

Data quality assessment (DQA), including compmson of  confirmation data wth project data 
quality objectives (DQOs), and 

Preliminary Review LkaJ for Interagency DiscussiodVot Issued for Public Comment 
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0 Table of No Longer Representative (NLR) locations and sample numbers that have been 
remediated These data wll be used to mark database records so they are not used in the 
Comprehensive Risk Assessment (CRA) or other Site analyses 

Prelrminary Review Drafr for Interagency Discussroflot Issued for Public Comment 
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2.0 IHSS GROUP 100-4 

IHSS Group 100-4 consists of the following IHSSs, Under Building Contamination (UBC) sites, 
and Potential Areas of Concern (PACs) 

0 UBC 123, Radiological Health Physics Laboratory, 

IHSS 100-148, Waste Leaks, 

0 PAC 100-603, Bioassay Waste Spill, and 

0 PAC 100-61 1, Building 123 Scrubber Solution Spill 

The location of IHSS Group 100-4 is shown on Figure 1, and the IHSSs, PACs, and UBC sites 
are shown on Figure 2 

2.1 Site Characterizabon 

IHSS Group 100-4 charactenzation information consists of hstoncal knowledge and previously 
collected analytical data Histoncal information for each IHSS, PAC, and UBC is presented 
below IHSS Group 100-4 analytical data is presented in Section 2 1 5 

2.1.1 UBC 123, Radiological Health Physics Laboratory 

Bullding 123 was located on Central Avenue, between ' b r d  and Fourth Streets The ongmal 
building was constructed in 1953, wth additions completed in 1968, 1972, and 1974 Building 
123 housed the Site's Radiological Health Physics Laboratory, where water, biological matenals, 
soil, air, and filter samples were analyzed for the presence of plutomum, amencium, urmum, 
alpha, beta, and gamma radiation, tntium, beryllium, and orgamc constituents In addibon, 
personnel radiation badges were counted and repred  m Buifdmg 123 W o a c b v e  sources, 
including cesium, were stored in a below-grade concrete pip Low-level hqud and chemcal 
wastes were generated and transferred to onsite treatment systems via the process waste transfer 
and collection system (DOE 1992) Portions of RCRA Umt 40, includmg sumps and pipes, were 
part of UBC 123 Some of the underground process waste hnes associated wlth Building 123 
were abandoned m place and plugged unth cement 1111982 (1 e , On@ Process Waste Lines 
[OPWL]), whle others remamed in active use until laboratory operabons were suspended in 
preparation for facility decommissiomng (e g , New Process Waste Lmes IMpWL]) The process 
waste lines are shown on Figure 2 

Buildmg 123 was decommissioned in 1998 in accordance wth the Proposed Action 
Memorandum (PAM) for the Decommissiomng of Building 123 (RMRS 1998a) At that time, 
the budding structure along wth the aboveground portions of the process waste system were 
removed and the floor slab was sampled to assess areas of potenhal contaxnumbon 
Contaminated portions of the slab that could not be decontarmnated to meet the applicable 
unrestncted release cntena were encapsulated with epoxy pamt to fix removable contamination 
and covered wlth steel plate In addtion, the underground sumps, pipe chases, and the process 
waste lines that ran from Room 156, through Rooms 157 and 158, to Valve Vault 18, were clean 
closed in place 111 accordance wth the Closure Plan for the Bullding 123 Components of RCRA 

Preliminary Review Drafr for Interagency Discussioflot Issued for Public Comment 
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Unit 40 (RMRS 1997) Partial closure was certified by a Colorado-registered professional 
engineer on May 28,1998 (RMRS 1998b) A contaminated sump, located m Room 125, was 
removed dmng decommissiomng Final dqosition of the building slab, underground sumps, 
process waste lines (including the abandoned lines), and source pits was deferred to the ER 
Program 

2.1.2 IHSS 100-148-Waste Leaks 

The eastern wng of Bulldmg 123 is encompassed by IHSS 148 Persons interviewed for the 
Comprehensive Environmental Assessment and Response Program (CEARP) Phase 1 document 
indicated that several small spills of mtrate-beanng wastes occurred around the outside of 
Building 123 These wastes may have contamed radionuclides Additionally, interviewees 
indicated that there were potential releases of mtrate-bemng wastes from the OPWL buned 
beneath Bmlding 123 Thrs pipelme was m use from the start of operahons in Buildmg 123 until 
the OPWL were replaced by the NPWL 

Bulldmg 123 was serviced by a 4-mch-diameter process waste line (P-1) bmed beneath the 
north and east wmgs of the budding The matn process waste lme dramed from west to east in 
the north wng, and from north to south m the east wng The pipe was sloped at 1 percent A 
number of connechons were made to the mam pipe, some of whlch consisted of headers 
servicing process waste h n s  m the bulldmg The pipe was probably constructed of a type of 
iron called “Dutuon ” The OPWL pipmg from Bulldmg 123 led to an underground tank system 
behmd Building 441 that collected wastes generated by both Buildings 123 and 441 From this 
tank system, the process waste matmals were pumped out for treatment in the process waste 
system (DOE 1992) 

The OPWL dram was not double-contamed, and it vaned in depth from approxrmately 0 5 to 3 0 
fi beneath the concrete floor of Bmlding 123 The line came out from beneath the southern end 
of the east wng of the bulldmg, wth an invert elevation of approxunately 6,032 5 feet 
Intermewees have stated that th~s h e  may have leaked wthaut personnel bemg aware of it The 
types of waste consisted of laboratory wastes from analysis of mne, fecal, and other bioassay 
samples Nitrates and low levels of mhonuclides were ass&ated wth  the wastes carned m the 
OPWL The NPWL that replaced the OPWL consisted of either doublecontained underground 
or overhead lmes (DOE 2000b) 

Surface soil samples were collected and analyzed as part of the Operable Umt (OU 13) RCRA 
Facility Investigatioflemdal Investrgahon (RFI/RI) Thirty-four analytes were detected m the 
surface soil samples, including 26 morgamc compounds and 8 radionuclides Eleven analytes 
exceeded background concentrabons at a mimmum of one sampling location throughout IHSS 
148 Constituents that exceeded background concentrations were chromium, cobalt, copper, 
lead, mckel, strontium, m c ,  amencium-24 1, plutomum-239Q40, uranium-233/234, and 
urmum-238 These data are avadable in the IA Data Summary Report (DOE 2000a) 

Previously, a soil gas survey was conducted on a 25-foot gnd and samples were analyzed m the 
field using gas chromatography/mass spectrometry Sixty-four soil gas locations were sampled, 
and 13 samples contamed volatde orgamc compounds (VOC) levels in excess of the lmicrogram 
per liter (pg/L) method detechon lirmt (MDL) Benzene, toluene, ethylbenzene, xylene, and fuel 
constituents were detected in samples collected from the penmeter of Building 123 and wthm 

a 

0 

the east and west wmgs of the buildmg Trrchlorofluoromethane was detected in rune samples 0 
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distnbuted throughout the IHSS 148 area at levels up to 2 6 pg/L Tetrachloroethene was 
detected at 1 5 pg/L in a sample collected east of Building 123 

Unconfirmed reports of contaminant spills were indicated in interviews wth building employees 
In the late 1960s or early 1970s, a cesiumcontaminated liqmd was reportedly spilled on the 
concrete floor in Room 109 The floor was immediately sealed to immobilize the contamination 
Room 109 also contamed source storage pits Undocumented thonum research was performed in 
Room 105 Scoping surveys conducted in May through July 1997 revealed elevated levels of 
radioactivity in both Rooms 105 and 109 In-situ gamma spectroscopic measurements 
performed in August 1997 indicated the presence of cesium-137 and thonum-232 in Rooms 109 
and 105, respectively (RMRS 1998c) 

2.1.3 PAC 100-603-Bioassay Waste Spill 
PAC 100-603 was approved as a No Further Action (NFA) site in 2002 (CDPHE 2002) A 
description of th~s PAC is contamed in the Annual Update for the Histoncal Release Report 
(DOE 2001c) 

2.1.4 PAC 100-611-Building 123 Scrubber Solution Spill 
An inoperative pump in the Budding 123 process waste transfer system caused the Budding 123 
scrubber system to overflow, spilling scrubbing solution into a bermed area outside of the 
building and into three pits beneath the floor of the buildmg Also, apprownately 5 gallons of 
liqmd were present in and around a nearby storm water h n a g e  ditch that served the Bmlding 
123 parlung lot It was speculated that h s  liquld leaked from the berm wall mterface wth the 
underlying asphalt The 5 gallons of liquid in the parlung lot h n a g e  ditch did not react when 
sodium bicarbonate was applied, indicatmg it was not acidx and therefore, was not the scrubbmg 
solubon All of the spilled solution was contained wthq secondary contamment structures, and 
none of the solution was believed to have impacted the enwronment (DOE 1992) 

Under normal operatmg conditions, the scrubbmg solubon wried into the process waste system 
when the scrubbrng process was completed The source of the problem was waste pump 
swtches that were in the wrong position as well as the mfl&nt valve that was blocked by glass 
filtenng wool from Buildng 123 The scrubbing solubon consisted pnmanly of water, whch 
was used to scrub "03, hydrofluonc acid, and hydrochlonc acid used m Buildmg 123 

Approximately 50 gallons were released to the bermed area, and several hundred gallons were 
contalned in the three pits beneath the Building 123 floor Analyses showed the solution rn the 
bermed area had a pH of 1 6, whle the solution in the three pits had a pH of 6 0 (DOE 1992) 
Normal scrubbing solution drainage was restored when the glass wool matenal was cleared and 
the inoperative process waste pump was restarted A submersible pump was used to transfer the 
scrubbmg solution from the bermed area to process waste d r k s  in Building 123 Measures 
were proposed to prevent subsequent buildup of glass wool m the process waste system A 
Resource Conservation and Recovery Act (RCRA) Contmgency Plan Implementation Report 
(CPIR) (89-019) was wntten (DOE 1992) 

2.1.5 Analytical Data - UBC 123 and IHSS 148 
As descnbed in IASAP Addendum #IA-02-01 (DOE 2001b), potentml contarmnants of concern 
(PCOCs) at UBC 123 and IHSS 148 were determmed based on data collected dunng the 
charactenzation of UBC 123, as summanzed in the Final Data Summary Report for the 

a 

0 

(I) 
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Characterization of UBCs 123 and 886 (DOE 2001d), and data collected d u n g  previous studies 
(DOE 2001a, DOE 2000) These pre-accelerated action data, greater than background plus two 
standard deviations or MDLs, along wth RFCA Tier I and Tier I1 AL values are shown on 
Figures 3 and 4 Because a sufficient number of samples were collected dutrng prevlous studies 
to charactewe UBC 123 and IHSS 148, additional charactenzatron was not reqwred at these 
sites Results from previous sampling and analysis of surface and subsurface soils at UBC 123 
and IHSS 148 indicated that 

0 

0 Lead was detected in subsurface soils above the Tier I AL at one location, 

0 The orgamcs 2-4 dimtrotoluene and n-mtroso-di-n-propylarmne, were detected above the 
RFCA Tier I Sum of Ratio (SOR) m surface soil at one location, 

0 Radionuclides and metals were detected at concentrations above background plus two 
standard deviations at UBC 123 and IHSS 148, 

0 Arsemc exceeding the Tier I1 AL but below background was detected at one locabon m 
surface soil, 

0 Beryllium exceedmg the Tier I1 AL was detected at one locabon m surface soil, and 

0 Methylene chlonde was detected in subsurface soil at levels slightly above the RFCA Tier I1 
AL 

2.1.6 Analytical Data-PAC 100-61 1-Building 123 Scrubber Solution Spill 

PAC 100-61 1 was not charactenzed pnor to h s  accelerated action Charactenzabon samplmg 
locations and specifications for PAC 100-6 1 1 were described in IASAP Addendum #IA-02-0 1 
(DOE 200 1 b) The samplmg specificabons for the five charactenzation samples collected and 
analyzed for pH are listed in Table 1 The l m o n  of these samples and analyt~cal results are 
shown on Figure 5 Analytical results are presented in Tablie 2 
2.2 Accelerated Action 

The Area of Concern (AOC), shown on Figure 6, was d e t e m e d  based on analyt~cal results 
from pre-accelerated acbon stuhes (DOE 2000b, DOE 200la, and DOE 2001c) descnbed in 
Section 2 1 5 The AOC is defined as the area mth a concentration of contarmnants greater than 
background plus two standard devlations or MDLs The AOC map also illustrates the limts of 
RFCA Tier I1 and Tier I exceedances As shown on Figure 6 the Tier I SOR was exceeded (was 
greater than 1) at two locations At the first locabon, near the north-central portion of the slab, 
subsurface soil lead concentrations were elevated at approximately one foot beneath the slab At 
the second location, adjacent to the southwest comer of the slab, surface soil semivolatile organic 
compounds (SVOCs) concentrations were elevated 

a 
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at PAC 100-61 1 
Removal Activities 
Backfill Excavations 
Reseed 

Based on these data, accelerated action objectives were developed and descnbed in ER RSOP 
Notification #02-01 (DOE 2002b) The accelerated action objectives for IHSS Group 100-4 0 included the followng 

January 3 1 , 2002 Apnl2,2002 61 Days 
February 15,2002 Apnl4,2002 49 Days 

 AD^ 18.2002 1 Dav  AD^ 18.2002 

0 Remove the Building 123 slab, footers, source pits, and manholes and, if appropnate, recycle 
in accordance wth the RSOP for Recycling Concrete (DOE 19Wa), 

0 Remove the below-grade sumps and process waste lines to Valve Vault 18, 

0 Remove soil with contaminant concentrations greater than RFCA Tier 1 U s ,  and 

0 Collect confirmation samples in accordance wth the IASAP (DOE 2001a) 

Remediation actimties were conducted between January 29 and Apnl 18,2002 Start and end 
dates of significant activibes are listed in Table 3 

Table 3 
Dates of Accelerated Action Activities 

Photographs of site activities are provided in Appendix A 

2.2.1 Removal Actwities 

All accelerated action objectives were acheved Removal albwties are descnbed below 
Building 123 Slab, Footers, Source Pits, and Manholes 

The Building 123 slab was broken up and removed usmg an excavator wth a hydraulic hammer 
and bucketlthumb attachment (Photograph 1, Appencllx A) As the concrete slab was excavated, 
the underneath side of the concrete was scanned wth an NE Electra to detemne if radionuchdes 
were present Additionally eight samples were collected fiom the concrete for waste 
charactenzation Analyt~cal results are presented rn the Waste Management Section Concrete 
that was not contaminated was recycled in accordance wth the, RSOP for Recyclmg Concrete 
(DOE 1999a) Concrete that was detemned contaminated or wth  known fixed contarmnabon 
was removed and wll  be transported to the Nevada Test Sitt?(NTS) for disposal as low-level 
waste (LLW) 

Concrete building footers (Photograph 2, Appendlx A) were excavated and scanned wth an NE 
Electra to detenmne if radionuclides were present Concrete was recycled m accordance wth 
the RSOP for Recycling Concrete (DOE 1999a) 

The 18-foot-long cesium-137 source well (Photographs 3 and 4, Appenhx A) was removed The 
source well piping consisted of 18-mch diameter corrugated steel pipe wth a slightly smaller 
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diameter stsunless steel liner pipe A stainless steel bottom was welded to the bottom of the 
corrugated pipe The source well appeared to be filled wth  concrete It was excavated in one 
piece and no significant corrosion was observed on the corrugated pipe surface No 
contamination was observed on the pipe surface or on the bottom of the pipe Posihve analytical 
results are presented in the Waste Management Secbon and all analytical data is presented in 
Appendix B Groundwater was observed approxmately 5 feet below the top of the pipe Thls 
groundwater was not sampled The source well was packaged and w11 be transported to NTS for 
disposal as LLW 

Once removed, samples were collected from soil beneath the bottom of the source well pipe and 
fiom soil adhered to the bottom of the pipe for radionuclide analyses All results were less than 
RFCA Tier I1 ALs The source well was backfilled mth the excavated sand (Photograph 5, 
Appendix A) Samples were also collected from the stockpile of sand removed from around the 
pipe Because of the depth of the source well excavation (approxmately 20 feet) and associated 
hazards and weather issues, the excavation was immediately backfilled followng samplmg of 
the excavahon (Appendix A, Photograph 5) 

Manhole (MH)-1 and MH-2 (Appendix A, Photograph 6), and the approxmately Yx5’ concrete 
slabs beneath the manholes were excavated Soil samples were collected fiom beneath the 
manhole slab and are presented in Section 2 2 3, Confirmation Sampling The concrete 
manholes and slabs were packaged and wl l  be transported to NTS for disposal as LLW 

Sumps And Process Waste Lines 
Sumps, OPWL, and NPWL in IHSS Group 100-4 are shown on Figure 2 and Photographs 8 
through 12 in Appendix A Accelerated action objectwes were to remove all sumps and process 
waste lines wthm the AOC Sumps located in the former Rooms 156,157, and 158 were 
removed along with more than 1 foot of soil around and beneath the sumps Pipelines between 
former Rooms 156 and 157 sump locations and more than 1 foot of soil around and beneath the 
pipelmes were excavated Ad&bonally, approxunately 40 feet of associated 4-mch-diameter 
stamless steel pipelme was excavated Contami-on was not detected on sumps or associated 
pipelme. Confirmahon samples were collected from beneath each sump locahon, and one 
confirmaQon sample was collected in the pipelme trench between the Room 156 and 157 sump 
locations Sumps were packaged and wll  be transported to NTS for disposal as LLW 
OPWL and NPWL m IHSS Group 100-4 were excavated and removed Figure 7 shows the 
extent of pipelme removed, pipeline left in place, and pipelme not found Two pipelme segments 
were left in place because of logistical constraints The pipeline ends were grouted wth Sika 
Grout 212 These pipelines wdl be addressed when IHSS 121 (OPWL) and PAC 000-504 
(NPWL) are addressed Pipelmes were packaged and wll be transported to NTS for disposal as 
LLW 
Overburden was excavated and stockpiled near the pipeline excavations Figure 8 shows the 
location of soil piles As pipelme was removed, it was evaluated to d e t e m e  wether there were 
cracks or other evidence of potential leaks 

(I) 

I 

@ 
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While pipeline removal was routine, there were several unexpected events a At the time of removal, liqwd dmned from a 4-foot section of the east-west section of P-2, 
located beneath the former Room 1 12 (northwestern secbon of Building 123) The liquid 
was released when the cast iron pipe broke dmng removal The excavation was stopped in 
this area, and samples of the hqwd and soil beneath the liquid were collected No 
contamination was detected on the removed pipe or in the liquid Approximately 1 gallon of 
liquid was standing in the sand bedding beneath the pipe (Photograph 13, Appendix A) No 
other liquid was encountered dmng removal of the east-west section of P-2 pipe 

0 Excavation of overburden soil above approximately 35 feet in length of the B123 P-1 process 
waste pipe extending east from MH-1 (Figure 9) was stopped when it was detemned that, if 
continued, the trench would be m close proximity to a known underground cornmumcabons 
line in this area Excavation was contmued after evaluabon determined it was safe to 
proceed 

0 Two IO-foot sections of steam piping wth asbestos-contaimng insulation were found beneath 
the northeastern section of the slab, removed, and packaged by an asbestos abatement 
contractor 

Unanticipated pipeline was found beneath the northern section of the slab, south of the sumps 
and removed 

D u n g  process waste line removal, pipelines were evaluated to determine the condibon of the 
pipelme Table 4 s m a n z e s  the pipelines and thew condition Conf iabon samplmg 
analytical data is presented in Section 2 2 3 

Table 4 
Process Waste Line Summary 

(1989) Reinforced stairitng 
P-1 OPWL Stainless Steel No breaks, leaks, or 14 
(1 972) staining 
P-2 (1952) Cast Iron No breaks, leaks, or 7 and 15 

staining 
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2.2.2 Contaminated Soil 

An approximately 4x4x4-foot section of subsurface lead-contaminated soil (Figure 6 and 
Photographs 16 and 17 in Appendix A) was excavated An approximately 5x5x3-foot section of 
SVOC-contaminated soil (Figure 6) was excavated Soil was packaged and w11 be shipped to 
Envirocare as low-level mixed waste (LLMW) 
2.2.3 Confirmation Sampling 

Confirmation sampling and analysis was conducted, after excavation and before backfilling, to 
venfy accelerated acbon goals Planned confirmation sampling locations were developed as part 
of the consultative process and are shown on Figure 9 Locations of collected confirmation 
samples are shown on Figure 10 Several confirmation sampling locations were changed 
because of the followng 

@ 

0 Pipeline was not found at that location, and 

0 

Table 5 summmzes the analytes that were obtamed fkom each sampling location Only one 
locabon, BU38-0009, was sampled for orgamcs Thls location corresponds to the area where the 
RFCA Tier I SOR for SVOCs was greater than 1 rn surface soil Metals were analyzed at 
locations BU39-0006, -0007, -0008, -0012, and -001 3 where lead concentrations were greater 
than RFCA Tier I A L s  Radionuclides were analyzed at all other locations associated wth the 
process waste line, sump, and source pit excavations 
Confirmation sampling results indicate that all contaminant concentrations are less than RFCA 
Tier I1 ALs Results of the confirmation sampling are shown on Figure 11 and detailed in Table 
6 Figure 1 1 and Table 6 present confirmation samplmg results that are greater than background 
plus two standard deviations or MDLs along wth RFCA Tier I and Tier XI ALs for reference 
The complete data set is in Appendix B 
SOR calculations were based on the followmg list of contaminants of concern (COCs) 

Pipeline was found at locations not previously mapped 

@ 

0 Radionuclides (amencl~~n-24 1, plutonium-239/240, urmum-234, m u m - 2 3  5, and 
~rani~m-238), 

Metals (arsenic, copper, mercury, lead), and 

0 Orgamcs (SVOCs) 

The COCs are based on charactenzation data that exceed background plus two standard 
deviations or MDLs Metals and organics were grouped together for nonradlonuclide SOR 
calculations Plutomum, amencium, and uranrum were grouped together for radionuclide SOR 
calculations Tier I1 SOR calculations for radionuclides and nonradionuclides are presented on 
Figures 12 and 13, respectively As shown, all locations are less than the threshold value of 1 
Table 7 lists the confirmation sampling RFCA Tier I1 SORs 
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BU38-0003 
BU3 8-0004 
BU38-0005 
BU38-0006 
BU38-0007 
BU38-0008 
BU38-0009 
BU39-000 1 
BU39-0003 
BU39-0004 
BU39-0005 
BU39-0006 
BU39-0007 
BU39-0008 
BU39-00 12 
BU39-00 13 
BV39-000 1 
BV39-0003 

e 

0 01 NA 
0 14 NA 
0 01 NA 
0 01 NA 
0 00 NA 
0 00 NA 
NA 0 00 
0 15 NA 
0 13 NA 
0 13 NA 
0 12 NA 
NA 0 01 
NA 0 00 
NA 0 01 
NA 0 01 
NA 0 01 
0 13 NA 
0 18 NA 

NA 

Eastern Process Line 

Table 7 
RFCA Tier I1 Sum of Ratios 

0 14 NA 
Northern Process Line 0 13 I NA 
Source Pit 
Southeast Slab 

0 12 NA 
013 NA 
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2.3 RCRA Unit Closure 

The pipe chases and sumps in Rooms 156,157, and 158, shown on Figure 14, were closed in 
accordance with the Closure Plan for Bwldmg 123 Components of RCRA Umt 40 (DOE 1997) 
but were not removed Closure of the sump in Room 125 and the underground pipe from Room 
158 did not meet the closure performance standards (RMRS 1998b) and were deferred to ER 
remediation RCRA COCs at this location were metals and radionuclides 

RCRA closure accelerated action objectives were to remove all sumps and process waste lines 
associated with RCRA Umt 40, shown in Figure 14, wth the IHSS Group 100-4 AOC Sumps 
located m the former Rooms 156,157, and 158 were removed along wth more than 1 foot of soil 
around and beneath the sumps Pipelines between former Rooms 156 and 157 sump locations 
and more than 1 foot of soil around and beneath the pipelmes was excavated Addbonally, 
approxlmately 40 feet of associated 4-inch hameter stamless steel pipelme was excavated 
Contamination was not detected on sumps or associated pipeline 

Confiiation samples were collected from the soil beneath each sump locabon, and one was 
collected m the pipelme trench between the Room 156 and 157 sump locat~ons Confirmabon 
samplmg locations are BU38-0002, BU38-0003, BU38-0004, BU38-0005, BU38-0006, BU38- 
0007, BU38-0008 and the Central Pomt of southern PWL. Soil samples were analyzed for 
radionculides only because they could be used as an mdxabon of sump or pipelme leaks If 
elevated radionuclides were detected addbonal analyses for metals would be r e q d  As 
indicated in Table 6, amencium-241 is slightly greater than background plus two standard 
deviabons at one location, ~.uamum-235 is slightly greater than background plus two standard 
deviabons at one location, and urmum-238 is slightly greater than background plus two 
standard deviabons in two locabons These data indicate that the sumps and pipelmes had not 
leaked Results for analytes greater than background plus two standard deviatrons are shown on 
Figure 11 and summanzed in Table 6 The full data set is presented in Appendix B 
RCRA Umt 40 process waste lmes were excavated and remoyed from the sumps to MH-2 The 
remrumng pipelme south of MH-2 to Valve Vault 18 could not be removed because of 
mfiastructure constmnts The locahon of h s  pipelme is shbwn on Figure 15 The sump (waste 
pumpmg station) in Room 125 was removed d m g  decontammation and decommmiomng 
@&D) of the buldmg The followng porbons of RCRA Umt 40 were clean closed by removal 

0 

0 

0 

Sumps m former Rooms 156,157, and 158, and associated pipelmes, and 

2.4 Stewardship Analysis 

The IHSS Group 100-4 stewardship evaluabon was conducfeil through ongoing consultabon 
wth the regulatory agencies The regulatory agencies were informed through frequent project 
updates, e-mad, telephone contact, and personal contact throughout the project duration Copies 
of these documents are in Appendix C 
As discussed in Secbon 2 2, accelerated acbons at IHSS Group 100-4 consisted of excavatron of 
OPWL, NPWL, source pits, sumps, one RFCA Tier I lead exceedance, and one RFCA Tier I 
SOR SVOC exceedance Residual contamnation, consistmg of confirmahon samplmg locabons 

Process waste h e  from the sumps to MH-2 
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Figure 14 
UBC 123 RCRA Unit 40 
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Figure 15 
RCRA Unit 40 Pipeline Removed and Left in Place 
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and pre-accelerated action sampling locations that were not remediated, at IHSS Group 100-4 is 
summanzed in Table 8 and shown on Figure 16 
Addibonal removal acbons beyond ER RSOP Notification #IA-02-01 accelerated action goals 
(DOE 2002b) were not r q d  at IHSS 100-4 because of the followng 
' 

Residual radionuclide activlties in subsurface soil were less than RFCA Tier I1 ALs and only 
slightly greater than background plus two standard deviabons, 

Residual lead concentrations m subsurface soil were less than Tier I1 ALs and only slightly 
greater than background plus two standard deviations, 

Residual SVOC concentrations were less than Tier I1 ALs and only slightly greater than 
MDLs, and the Tier I1 SOR was less than 1, 

Radionuclide acbvibes m surface soil were less than Tier I1 ALs and only slightly greater 
than background plus two standard deviations (DOE 2002b), 

Beryllium concentrabon in surface soil, outside of UBC 123, IHSS 148, and PAC 100-61 1 
but wthm the AOC, at only one locabon and was 0 16 mgkg greater than the RFCA Tier I1 
AL, 

Methylene chlonde concentrabons in subsurface soil, outside of UBC 123, IHSS 148, and 
PAC 100-61 1 but wthm the AOC, were greater than the RFCA Tier I1 AL at 6 locations 
Methylene chlonde does not pose a siwficant nsk at these concentrabons Addibonally, 
methylene chlonde was found in laboratory blanks associated wth the data set 

2.4.1 Stewardship Requirements and Recommendahons 

Near- and long-term s t d p  rqurements are based on residual contamnabon at IHSS 
Group 100-4 and on the stewardslup evaluabon presented in ER RSOP Nobfication #02-01 
(DOE 2002b) Removal of soil, pipelines, and other structures at IHSS Group 100-4 has 
reduced the acbwty of radionuclides in subsurface soil, lead concentrabon in subsurface soil, 
and SVOCs m surface soil Two pipelmes were left i~ place (Figure 17) Other stewardslup 
considerabons lscussed m ER RSOP Notificabon #02-0 1 (DOE 2002b) have not been 
affected by soil removal Near-term stewardship requirements for the two pipelines left in 
place at IHSS Group 100-4 mclude the followng 

Implement near-term insbtutional controls until final closure and stewardshp decisions are 
implemented, mcluding the followmg 

- Restrict soil excavation through the Site Soil Disturbance Permit process 
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Long-term recommendations for IHSS Group 100-4 include the followng 

Implement long-term stewardship actions, including the followng 0 
- Federal ownershp, and 

- Review groundwater and surface water-monitonng stations near IHSS Group 100-4 
when long-term morutonng options are evaluated 

2.4.2 Accelerated Action Stewardship 
Stewardshp actions that were implemented dmng the accelerated action included poshng signs 
and bmers, includmg yellow cham and jersey bamers 
2.5 

Deviations from the ER RSOP include the followng 

Deviations from the ER RSOP 

0 Two planned confirmabon sampling locations were not sampled because pipelme was not 
found where anticipated, as shown on Figure 10, 

0 Several confirmation sampling locations were not measured but were hand plotted and 
estmated as noted on Table 5, and 

Process waste line removal stopped at the steamlines because of worker safety issues 
Remamng N P W  and OPWL wll be dispositioned wth IHSS Group 000-4, PAC 000-504 
and IHSS Group 000-2, IHSS 000-121 respectively 0 2.6 Post-Remediation Conditions 

Post remediation conditions for each IHSS, PAC, and UBC at IHSS Group 100-4 are descnbed 
below 

2.6.1 UBC 123, Radio1og;lcal Health Physics Laboratory - 
Bulding 123 slab, footers, source pit, and manholes were excavated and packaged for disposal 
or if appropnate, recycled in accordance wth the RSOP for Recycling Concrete (DOE 1999a) 
Sumps and process waste lmes were excavated and were packaged for &sposal Codinnabon 
samplmg results from the sod beneath the slab, footem, source pit, manholes, sumps and process 
waste lines indicated that all contaminant concentrations were less than RFCA Tier I1 ALs 
2.6.2 IHSS 100-148, Waste Leaks 

Sumps and process waste lines wthm IHHSS 100-148 were excavated and were packaged for 
disposal Confirmahon sampling results from the soil beneath the sumps and process waste lines 
indicated that all contaminant concentrations were less than RFCA Tier I1 ALs 

2.6.3 PAC 100-603, Bioassay Waste Spill 

PAC 100-603 was approved as a No Further Action (NFA) site in 2002 (CDPHE 2002) A 
descnption of th~s PAC is contamed in the Annual Update for the Histoncal Release Report 
(DOE 2001c) 

n 
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2.6.4 

Five surface soil samples were collected and analyzed for pH at PAC 100-61 1 Sampling results 
indicated that remediation was not required 
2.6.5 Residual Contamination 

Residual contaminant concentrations greater than background plus two standard dewabons or 
MDLs at IHSS Group 100-4 are presented on Table 9 and shown on Figure 16 Pipelines that 
were not removed dunng the accelerated action are shown on Figure 17 As discussed 
previously, pipeline ends were grouted 
2.7 Waste Management 

Waste fiom the IHSS Group 100-4 accelerated acbon consisted of concrete, asphalt, soil, and 
pipeline Clean concrete was segregated and recycled m accordance wth the RSOP for Concrete 
Recyclmg (DOE 1999a) Contaminated concrete was loaded mto metal waste boxes for &sposal 
as low-level waste Pipeline was placed m metal waste contamers for disposal as low-level 
waste (LLW) In addition, two 10-foot sechons of steam pipmg wth asbestos-contamng 
insulahon were removed and packaged by an asbestos abatement contractor Asphalt was 
removed for disposal as mtary waste More than 2,484, pounds (lbs) of samtary waste, 25,620 
lbs of LLW, 120,026 lbs of LLMW, and 15 lbs of asbestos-contauung m a t e d  (ACM) was 
generated d u n g  h s  accelerated action Waste types, volumes, and &sposibon are presented tn 
Table 9 

Excavated soil was tempormly stockpiled near the excavabons (Figure 8) Samples were 
collected from the soil stockpiles to detemne the final &sposition of the excavated soil 
Because analytical results from soil stockpile samples &d not exceed RFCA Tier I1 subsurface 
soil ALs (Table lo), thls soil was placed back into the excavabons 
2.8 Site Reclamation 

All excavated areas were backfilled and revegetated after codinnahon sampling results were 
received and discussed wth regulatory agencies through the consultative process Excavated 
soil wth radionuclide concentrations less than RFCA Tier I1 ALs was used as backfill in the 
trench that it was removed fiom Addihonally, 32 end-dump loads of topsoil fiom offsite 
sources were used to bnng excavated areas up to grade 8 

PAC 100-611, Building 123 Scrubber Solution Spill 

0 

The IHSS Group 100-4 area was rough graded before the topsoil was distributed over the site 
The topsoil was graded, then scmfied, and a seed mix consishng of Canada bluegrass was 
spread over the site using broadcast seedmg methods Hydromulch was applied to conserve 
moisture and prevent seed erosion 

._. 
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Table 10 
Waste Charactemtion Data Summary-Detected Analytes 

J 

NA NA clgnc8 
NA NA clglkg 

NA NA P* 
NA NA clg/kg 

93f000 9,320 pgkg 
NA NA Pgkg 
578 578 Pgkg 

10,100,000 101,000 pgkg 

27,200,000 272,000 pgkg 

274,000 2,740 pgkg 
707,000 7,070 pgkg 

9,740,000 97,400 pgkg 

~~ ~ 
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c 
5 135-13 I GP-1-2 I GP3-9 I HDD-4-01 
10 136-14 I GP-1-3 I GP-4A I HDD-4-02 

Waste Soil 
waste Soil 
Waste Soil 
Waste Soil 
Waste Soil 
waste so11 
waste so11 
waste Soil 
Waste Soil 
waste so11 
waste soil 
waste soil 
Waste Soil 

1 1  37-15 
14 38-16 
23- 1 39-17 

Actinium-228 
Amencium-24 1 
Bismuth-2 12 
Bi~muth-2 14 
CeSium-134 
Potassium40 
Lead-212 
Lead-214 
Polonium-2 10 

GP- 1-4 GP-4-6 HDD-4-03 
GP-2-3 HDD-2-02 HDD-4-4 
GP-2-4 HDD-2-03 HDD-4-06 

Radium bromide 3 71 29 100 NA NA Pcdg 
Thalium-208 0 577 29 100 NA NA Peds 
Uranium-235 031 27 100 113 24 Pcdg 
Uranium-238 346 28 100 506 103 Pcdg 

2.9 
The map and listmg of NLR samplmg locations is shown in Table 1 1 and on Figure 18 

No Longer Representative Sampling Locations 

Table 11 
No Longer Representative Sampling Locations 

I .  

HDD Honzontal Directional Drilling 
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2.10 Data Quality Assessment 

The DQOs for this project, as defined in the IASAP (DOE 2001a), were achieved based on the 
DQA provided in the followng sections The DQODQA process ensures that the type, quantity, 
and quality of  environmental data used in decision making are defensible, wth emphasis on 
athmng adequate (statistical) confidence in the decisions The DQODQA process is based on 
the following gudance and requirements 

@ 

0 EPA QNG-4,1994 Guidance for the Data Quality Objective Process (EPA 1994a), 

EPA QNG-9, 1998 Guidance for the Data Quality Assessment Process, Practical Methods 
for Data Analysis (EPA 1998), and 

0 DOE Order 4 14 1 A, Quality Assurance (DOE 1999b) 

Venfication and validation (V&V) o f  the data are the pnmary components of  the DQA The 
final data are compared wth ongmal project DQOs and evaluated wth respect to project 
decisions, uncertamty wthm the decisions, and quality cnkna requlred for the data, specifically 
precision, accuracy, representabveness, completeness, comparability, and sensitiwty (PARCCS) 
Validation cntena are consistent wth the followng WETS-specific documents and mdustry 
gudelmes 

0 EPA 540/R-94/0 12, USEPA Contract Laboratory Program National Functional Guldelies 
for Orgatuc Data Rewew (EPA 1994b), 

EPA 540/R-94/013, USEPA Contract Laboratory Program Nabonal Functional Gudelines 
for Inorgmc Data Revlew (EPA 1994c), and 

0 Ksuser-Hi11 Company, L L C (K-H) V&V Gudelines 

- General Guldelmes for Data Venfication and Validation, DA-GRO1-VI, December 3, 
1997 

- V&V Guidelines for Isotopic Detemnations by Alpha Spectrometry, DA-RCO 1 -vl , 
2/13/98 

- V&V Gudelmes for Volatde Orgarucs, DA-SSO 1 -v 1,12/3/97 

- V&V Guldelmes for Semivolatile Orgmcs, DA-SS02-v1, 12/3/97 

- V&V Guidelines for Metals, DA-SSOS-VI , 1211 8/97 

8 

This report wdl be submitted to the Comprehensive Environmental, Response, Compensation 
and Liability Act (CERCLA) Admimstrative Record (AR) for permanent storage wthm 30 days 
of approval by CDPHE andor the U S Environmental Protection Agency (EPA) 

2.10.1 DQO Decisions 

Consistent wth the onginal DQO decision rules of  the project, SOR calculations were conducted 
for each sample using confirmation results In accordance wth the DQO decision logic, if the 
summation for radiological or nonradiological constituents does not exceed 1 then no further 

Lockheed-Martin, 1997, Evaluation of  Radiochemical Ddta Usability, ES/ER/MS-5 
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action is required As shown in Section 2 2 3, SORs per sample were below 1 and no further 
action is required 

2.10.2 Verification and Validation of Results 

Venfication ensures that data produced and used by the project are documented and traceable in 
accordance wth quality requirements Validation consists of a techmcal review of all data that 
directly support the project decisions so that any limitations of the data relative to project goals 
are delineated and the associated data are qualified accordingly The V&V process defines the 
cntena that constitute data quality, namely PARCCS parameters Data traceability and archival 
are also addressed V&V critena include the followng 

Chain-of-custody , 

Preservation and hold-times, 

Instrument calibrations, 

Preparation blanks, 

Interference check samples (metals), 

Matnx spikedmatnx spike duplicates (MSNSD), 

Laboratory control samples (LCS), 

Field duplicate measurements, 

Chemical yield (radiochemistry), 

Requved quantitation limts/mimmum detectable actiwties (sensitivity of chermcal and 
radiochermcal measurements, respectively), and 

Sample analysis and preparation methods 

8 -  

V&V results of electromc data are documented in the ERkemediabon, Industnal D&D, and Site 
Services (RISS) Project File as “PlanvsActuals2 mdb” in Microsoft ACCESS) 

Precision 

Precision of results was acceptable wth the qualifications dscussed below, based on the 
frequency and results of duplicate Quality Control (QC) samples 
Laboratory precision was acceptable based on the frequency of MSD and laboratory duplicates 
(LDs) analyzed (2lAaboratory batch, or 21 20 QC-to-real sample ratio), and the resulting 
relative percent difference (RPD) values resulting from those analyses (one exception was 
aluminum, at 48% RPD, in laboratory batch 2050380, but h s  does not affect project decisions) 
Maximum RPD values were typically 4 5 % ,  the DQO is G O %  for soil matnces 

Field sampling precision was adequate for ra&onuclides, but was mdetemnate for 
nonradionuclides Eleven field duplicates were analyzed for radiological c0nsWuent.s (seven for 
gamma spectroscopy and four for alpha spectroscopy) Precision was adequate based on 
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repeatability of both field duplicate and real sample results to quantities well below associated 
RFCA ALs No field duplicates were acquired for nonradiological samples, though all 
corresponding real results (Completeness) were repeatable at levels well below RFCA Tier I1 
ALs Based on the overall low concentrations as compared wth ALs, there is no impact on 
decisions 

Accuracv and Bias 

Location measurements recorded on maps are wthin _+1 ft, based on the Global Positioning 
System (GPS) technology rn use (Tnmble 4800 Senes) Location measurements m trenches 
were offset, and the measurement was recalculated Several confirmation sampling locations 
were not measured but were hand plotted and estimated 

The frequency of LCS was adequate, wth at least one LCS per batch, though the lists of analytes 
were short for all methods except SW6010 (metals), where a complete list of analytes was used, 
likewse for MS All LCS recovenes, for all chemical (nonradiological) analytes, were between 
66% and 1 12%, whch is wthm associated QC tolerances 

MS recovenes ranged from 37% to 121% wth  excepQons consistmg of one Eon and one silica 
(4 6%), one 1,l -dichloroethene (1 71%), and one a l m u m  (928%) None of the out-of- 
specification occurrences mpact decisions, as the magmtude of the low bias would not cause AL 
exceedances if results were corrected accordmgly, positwe biases did not cause false positives in 
the real samples Chlorobenzene is qualified as an estunate for sample 02E00 10-026 002, and 
may be biased low due to an MS recovery of 37% (the lower control lirmt is -75%) for the 
associated laboratory batch 

Frequency of blank analyses (method blanks) was adequate at 2lflaboratory batch for all 
chemical analyses Blanks yielded no concentrations sigmficant enough to cause a hgh bias in 

conkminabon 

@ 
I the correspondrng real samples, i e , there are no false positive results due to blank 

Representativeness 0 -  

P 

Surface soil grab samples acqwred for the project, are representative based on the number and 
location of samples acquired, in combinabon wth the followng cntena 

0 Familimty wth site hstory and current IHSS configuraQons and collaborations by 
management and technical staff, 

0 Implementation of industry-standard cham-of-custody protocols, 

0 Compliance wth sample preservation and hold times, . 

0 Documented and Site-approved methods, particularly SOPS controlled by the subcontractor, 
and 

0 Compliance wth CDPHE- and EPA-approved sampling and analysis plans (the IASAP and 
IASAP Addendum) 

Completeness a 
~ ~ ~ ~ ~ ~~~~ ~ ~ ~ 
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Sampling completeness IS addressed in Table 12 The required minimum numbers of real 
samples and laboratory QC were acquired The vmance between planned versus actual field 
duplicates and their impact on decisions was addressed m the Precision section 
A summary of the V&V for all Electronic Data Deliverable (EDD) records, presented in Table 
13, indicates no rejection of the data All estimated values were well less than associated RFCA 
ALs Validation of results was completed at the mimmum frequency of 21 0% per method and 
matnx-type, with the exception of radionuclides, where V&V is in progress However, adequate 
fiequency and performance of LCS for the radiological suites suggests that these data are valid 
Note that headers wthin Table 13 indicate line item codes and genenc labels for method types 
Comparability 

Results presented are comparable wth CERCLA data on a site- and DOE complex-wde basis 
This comparability is based on 

a 

e 

e * 0 

Use of standardized engineenng units in the reporting of measurement results, 

Consistent sensitivities of measurements (I the requmd quanhtation limit [RQL] or 
minimum detectable activity W A ] ) ,  

Use of site-approved procedures (Contractual Statements of Work for laboratory analyses), 

Systematic quality controls, and 

Thorough documentation of the planning, samplmg/analysis process, and data reducQon mto 
formats designed for malung decisions posed from the project’s onginal data quality 
objectives 

Semitrvi@ 

Adequate sensitivities, (1 e , detection limits) were attamed for most analytes Exceptions are 
listed in Tables 14 and 15 Although the listed analytes had detection lmts m excess of 
associated subsurface soil action levels, none of the compounds were detected at or above the 
detection limit denoted by a “U” flag associated wth the results If a result was a “nondetect”, 
i e , flagged as “U” by the lab, then it was not included m the SOR calculation Ideally, detemon 
limts are at least one-half the associated achon level for those exceedances listed m Tables 14 
and 15 below 
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2 real, soil 
1 pipe scale 

None 

Table 12 
IHSS Group 100-4-Sample Completeness Summary 

No contamination >RFCA 
Tier I1 

1 soil 3 real, soil 

I soil 

No contammation X F C A  
Tier I1 

I 

m 

5 soil 2 (full suite), soil, real 
5 (lead only), soil, real 

1 sol1 (TCLP), sol1 
1 pipe scale (TCLP), soil, 

PWLs (trench bottom) - 14 Soil 
Sumps (excavation bottom) - 4 
Source Pit - 2 

No contammation >RFCA 
Tier I1 

5, soil, real 

55 real, soil 4 field duplicates 
3 water 

4 concrete 

All pH results >7, no further 
evidence of acid spills 

No contamuratlon >RFCA 
Tier 11, 

Water results mdetermmate 
from Laboratory 559 due to 

high remrtmg limit 

Sumps (excavanon bottom) - 4 
Source Pit - 2 

69 real, 4 duplicates (soil) No contammatlon >WCA 
2 concrete Tier 11 
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12 1 - 14-2 2,4-Dinitrotoluene 
606-20-2 2,6-Dmitrotoluene 
91-94-1 3,3'-Dichlorobetuidine 
91-94-1 3,3'-Dichlorobenz1dine 
7440-38-2 Arsenic 

Table 14 
Analytes with Detection Limits Exceeding Tier I Action Levels 

100 5 01E-01 
1 00 3 88E-01 
73 4 84E+OO 
75 4 84E4-00 

3.400 2 99Ei-03 

Table 15 
Analytes with Detection Limits Exceeding Tier I1 Action Levels 

1 1  1-44-4 
62 1-64-7 
98-95-3 
87-86-5 

15 1-28-5 12,4-Dinitrophenol I 520 I 5 29E+Ol I 

Bis(2-Chloroethyl) ether 51 9 73E-02 
N-nitroso-di-n-prop ylamine 92 1 89E-02 
Nitrobenzene 91 5 39E+01 
Pentachlorophenol 400 2 llE+01 , 

2.10.3 Data Quality Summary 
The data presented in ths section have been venfied and validated for the purpose of 
corroboratmg decisions to acceptable levels of confidence as stated in the onginal DQOs for this 
project. Qualificabons of the data are descnbed above 
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9 3.0 IHSS GROUP 100-5 

IHSS Group 100-5 consists of PAC 100-609, the secunty incinerator The secunty incinerator 
was located south of Bmldmg 12 1 and was used for incineration of classified documents The 
location of IHSS Group 100-5 is shown in Figure 1 Dunng some penod in its operating hlstory, 
the incinerator was used to burn no carbon required (NCR)-type paper contaming 
polychlonnated biphenyls (PCBs), which could have resulted in the generation of dioxms and 
furans It is known that ash from the incinerator ash was being disposed at the Present Landfill 
(PAC NW-114) in December 1980 It is not known whether this was standard pracbce 
throughout the incinerator’s operating history According to one source, “tons” of NCR paper, 
contamng up to 10% to 20% PCBs, was burned in the incinerator 

3.1 Site Characterization 

As descnbed in IASAP Addendum #IA-02-0 1 (DOE 200 1 b), PCOCs at IHSS Group 100-4 were 
determmed based on hlstoncal knowledge (DOE 1992) PCOCs at th~s site are dioxms, fiuans, 
and PCBs Surfke soil samples were collected from six sampling locations beneath the 
concrete slab and analyzed Sampling specifications are shown in Table 16, and results are 
shown in Table 17 

3.2 Accelerated Action Descnphon 

The AOC, shown on Figure 19, was determined based on analytical results from IASAP 
Addendum MA-02-01 (DOE 2001b) samplmg The AOC is defined as the area with 
concentration of contaminants greater than MDLs The AOC map also illustrates the limits of 
RFCA Tier I1 and Tier I AL exceedances for PCBs Because there are no existmg RFCA ALs 
for d i o x i d h ,  a different framework was used for cornpanson of analytical results Both EPA 
cleanup guidelines (EPA 1998) for residential and industrial use (in accordance wth RFCA) and 
a value of 9 toxlcity equvalents (TEQ) (consultatwe process) were used for cornpanson Results 
for dioxdikan were converted to TEQ uslng a toxicity eqmvalency factor (TEF) in accordance 
wth S W829O (EPA 19944) and compared directly wth the TEQ of 9 Tins compmson is 
shown m Table 18 There were no exceedances of the TEQ Addibonally, as shown on Figure 
20, there are no exceedances greater than RFCA Tier I1 or Tier I ALs (PCBs) or EPA cleanup 
gudelines SOR calculations are based on PCB results The Tier I1 SOR calculation results for 
nonradionuclides are presented on Figure 2 1 

In accordance wth the IASAP (DOE 200 1 a), the AOC based on charactenzation data becomes 
the revised PAC shape This change w11 be archived through the Site Geographic Information 
Services Group 

The accelerated action objectives were developed and descnied in ER RSOP Notification 
#02-01 (DOE 2002b) The accelerated action objectives for IHSS Group 100-5 included the 
following 

Remove the concrete slabs, whlch wll  be dispositioned in accordance wth the RSOP for 
Concrete Recycling (DOE 1999a), and 
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1,2,3,4,7,8-Hexachlorodibeenzo-p-d1oxm (HxCDD) 
1,2,3,4,7,8-Hexachlorodibenzofiuan (HxCDF) 
1.2.3.6,7.8-Hexachlorodibenzo-~i-d1ox111 (HxCDD) 

Table 18 
IHSS Group 100-5-Toxicity Equivalent Companson 

0 23 0 10 0023 
0 68 0 10 0068 
0 97 0 10 0097 

I , , , , ,  

1 1 .2.3.4.7.8.9-Hebtachlorodibe1~0~~ iHbCDFi I 0 34 I 001 IO00341 

1,2,3,7,8,9-Hexachlorod1benmp-dioxin (HxCDD) 0 79 
1,2,3,7,8,9-Hexachlorodibenmfiuan (HxCDF) 0 22 
1,2,3,7,8-Pentachlorodibenmp-d1ox1n (PeCDD) 0 67 
1.2.3.7.8-Pentachlorodibenzofuran (PeCDF) 12 

0 10 0079 
0 10 0022 
050 0335 
005 006 

, 1 1 1  

2,3,4,6,7,8-Hexachlorod1benzo& (HxCDF) 044 
2,3,4,7,8-Pentachlorodlbenmfuran (PeCDF) 0 65 
2,3,7,8-Tetrachlorodibenzofbran (TCDF) 42 
Dioxln 68 
1,2,3,4,6,7,8,9-0ctachlorod1beenzo-p-dioxm (OCDD) 180 
1,2,3,4,6,7,8,9-O~ta~hachlorodlbenzofUran (OCDF) 16 

010 0044 
050 0325 
0 10 042 

1 68 
001 018 
001 0016 

0 Remediate soil if dioxins or furans are found at levels greater than MDLs or a level 
agreed upon through the RFCA consultative process 

Remediation activities were conducted between March 6 and Apnl 1,2002 Dates and 
durations of significant activities are listed in Table I9 

Table 19 
Dates and Duration of Accelerated Action Activities 

Photographs of site actwities are provided in Appendix A 
3.2.1 Accelerated Action Description 

Concrete Slabs 

The two slabs at IHSS Group 100-5 were removed usmg a forklift after a comer of the 
slab was broken up sufficiently unth a jackhammer to gam access to the underlymg soil 
The man slab was 20 inches h c k  One composite sample was collected from the 
concrete for waste charactenahon The sample was analyzed for metals, dioxm, and 
furans The concrete slabs were surveyed for radiological constituents and recycled in 
accordance with the RSOP for Recycling Concrete (DOE 1999a) 
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Soil Removal 

Because all analytical results indicated that dioxin and furan concentrabons were less 
than EPA cleanup guidelines for residential use and the TEQ of 9, and PCBs were less 
than RFCA Tier I1 ALs, no soil was removed Therefore, confmation samples were not 
collected because soil was not remediated Charactenzation samples were analyzed at an 
offsite laboratory and also serve as confirmation samples 

3.3 Stewardship Analysis 

The IHSS Group 100-5 stewardshp evaluation was conducted through ongoing 
consultation wth the regulatory agencies The regulatory agencies were informed 
through project updates, e-mail, telephone contact, and personal contact throughout the 
project durabon 
Residual contamination at IHSS Group 100-5 is summanzed in Table 17 and shown on 
Figure 21 

Additional remediabon beyond ER RSOP Notification #IA-02-01 (DOE 2002b) was not 
required at IHSS 100-5 because of the follocvlng reasons 

0 Residual PCB concentrations in surface soil were less than Tier I1 ALs and only 
slightly greater than MDL, 

0 Residual PCB Tier I1 SORs were less than 1 ,  and 

Residual dioxin and furan concentrations were less than the TEQ of 9 and EPA 
residential cleanup guidelines 

3.3.1 Stewardship Requirements and Recommendations 

Near- and long-term stewardshp reqwements are based on residual contanunabon at 
IHSS Group 100-5 and on the stewardshp evaluation presented m ER RSOP Nouficabon 
#02-01 (DOE 2002b) Stewardshp considerations discussed in ER RSOP Notification 
#02-01 (DOE 2002b) have not changed Near-term stewardship requirements for IHSS 
Group 100-5 include the followng 

Implement near-term insbtubonal controls unbl final closure and stewardshp 
decisions are implemented, mcluding the followng 

- Restnct soil excavation through the Site Soil Disturbance Permit process 

Long-term recommendations for IHSS Group 100-5 include the followng 
0 Implement long-term stewardshp actions, including the following 

- Federal ownership, and 

- Review groundwater and surface water momtonng stations near IHSS Group 
100-5 when long-term momtonng opbons are evaluated 
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3.4 Site Reclamation 

IHSS Group 100-5 was covered wth approximately 6 to 8 inches of roadbase, wheel- 
rolled, and compacted wth a loader 

3.5 

Deviations from the ER RSOP include the followng 

a 
Deviations from the ER MOP 

Dioxin and furan concentrations were compared to EPA cleanup gmdelines and TEQ 
because RFCA Tier I and Tier I1 ALs were not available, and 

0 IHSS Group 100-5 was not revegetated because the Site secmty force needed to use 
h s  site 

3.6 Post-Remediation Conditions 

Residual contamination concentrations, MDLs, and EPA cleanup guidelmes, at IHSS 
Group 100-5 are shown in Figure 21 

3.7 Waste Management 

Waste from the IHSS Group 100-5 consisted of concrete, whch was recycled in 
accordance wth the RSOP for Concrete Recycling (DOE 1999a) 
3.8 Data Quality Assessment 

The DQOs for h s  project, as defined in the IASAP (DOE 200 1 a), were aclueved based 
on the DQA provided in the followng sections The DQO/DQA process ensures that the 
type, quantity, and quality of environmental data used m decision malung are defensible, 
wth emphasis on attaimng adequate (statistical) confidence in the decisions The 
DQODQA process is based on the followng guidance and reqwements 

0 EPA QA/G-4,1994 Gmdance for the Data Quality Objectwe Process (EPA 1994a), 

0 EPA QNG-9,1998 Gmdance for the Data Quality Assessment Process, Practml 
Methods for Data Analysis (EPA 1998), and 

0 DOE Order 414 1 A, Quality Assurance (DOE 1999b) 

V&V of the data are the pnmary components of the DQA The final data are compared 
wth  onginal project DQOs and evaluated wth respect to project decisions, uncertsunty 
wthin the decisions, and quality cntena required for the data, specifically PARCCS 
Validation cntena are consistent wth the followng WETS-specific documents and 
industry guidelines 

0 EPA 540/R-94/0 13, USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (EPA 1994c), 

0 EPA 540/R-94/012, USEPA Contract Laboratory Program National Functional 
Guidelines for Orgamc Data Review (EPA 1994b), 
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Dioxin/Furan 

K-H V&V Guidelines 

Soil S W8290 7 

- General Guidelines for Data Venfication and Validation, DA-GRO 1 -vl , 
December 3, 1997 

- V&V Gudelines for Isotopic Determinations by Alpha Spectrometry, DA- 

- V&V Gudelines for Volatile Orgmcs, DA-SSO 1 -vl , 12/3/97 

- V&V Guidelines for Semivolatile Organics, DA-SS02-v1, 12/3/97 

RCO 1 -vl ,2/13/98 

- V&V Guidelines for Metals, DA-SS05-v1, 12/18/97, and 

0 Lockheed-Martm, 1997, Evaluation of Radiochemical Data Usability, ES/ER/MS-5 

Thls report wll be submitted to the CERCLA AR for permanent storage wthin 30 days 
of approval by CDPHE and/or EPA 

3.8.1 DQO Decisions 

Consistent wth the onglnal DQO decision rules of the project, SOR calculation was 
conducted, on sample results as applicable PCB compounds have corresponding RFCA 
ALs that allow an SOR to be calculated, whereas the dioxinhan results do not In 
accordance wth  the DQO decision logic, if the summation for rdological or non- 
radiological consWuents does not exceed 1, then no further acbon is required All PCB 
SORs, per sample, were below 1, therefore, no further action is reqwred relative to PCBs 
Because there are no existing RFCA ALs for dioxirdfuran, a different action level 
framework was used to compare wth the dioxirdfuran results An action level of 9 TEQ 
was used based on the consultative process Results for the dioxdfuran were converted 
to TEQ and compared drrectly wth the TEQ of 9 No individual compounds exceeded 
thls level, and the hghest value was 6 8 for dioxln Calculabons are documented in the 
files “PlanvsActuals2 mdb” and “Dioxin-FuranAnlyRslt xls” in Microsoft ACCESS 

Sample quantities by analybcal method are shown in Table 20 

Table 20 
IHSS Group 100-5-Sampling 
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3.8.2 Verification and Validation of Results 

Venfication ensures that data produced and used by the project are documented and 
traceable per quality requirements Validation consists of a technical review of project 
data that directly support decisions, such that any limitations of the data relative to 
project goals are stated V&V cntena include the followng 

* 
0 Cham-of-custody , 

0 Preservation and hold-times, 

Instrument calibrations, 

0 Preparation blanks, 

0 Interference check samples (metals), 

LCSS, 

0 Field duplicate measurements, 

0 Chemical yield (radiochemistry), 

0 RQLMDA (sensitivity of chemical and radiochemical measurements, respectively), 
and 

0 

3.8.3 Precision 

Precision of field sampling was adequate based on repeatability of both field duplicate 
and real sample results to quanhhes well below associated acbon levels <9 TEQ for 
dioxidfurans and <2,240 parts per billion (ppb) for PCBs Only one field duplicate was 
necessary based on a set of less than 20 reals (1 e , a reqwred duplicate sample frequency 
of 25%) 

Laboratory precision was acceptable based on MSMSD compansons, whch yielded a 
maximum relative percent difference of 3%, the DQO is <30% for orgmcs in soils 

3.8.4 Accuracy and Bias 

Maps 

Distance measurements recorded on maps are within +1 foot, based on the GPS 
technology in use (Trrmble 4800 Senes) 

Chemical Results 

LCSs and MSs were analyzed at an adequate frequency (2lAaboratory batch) and were 
wthm QC tolerances For LCS, mmmum recoveries were 66% for Aroclor-1016 and 
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6 real 
1 duplicate 

74% for 123789-HXCDD, for MS, minimum recovenes were 77% for Aroclor-1260 and 
72% for 1234789-HPCDF 

Blanks yielded no concentrations significant enough to cause a hgh bias in the 
corresponding real samples, i e , there are no false positive results due to blank 
contamination 

3.8.5 Representativeness 

Surface soil grab samples acqwred for the project, are representative based on the number 
and location of  samples in combmation wth the followmg cntena 

7 (total) No contamination per 
1 1 compansonTEQ 6 Real, 1 field 

duplicate of 9 

0 Familimty wth site hstory and current IHSS configurations, 

Collaborations by management and techca l  staff, 

0 Implementation of industry-standard Cham-of-Custody protocols, 

0 Compliance wth sample preservabon and hold tunes, 

0 Documented and Site-approved methods, particularly SOPS controlled by the 
subcontractor, and 

Compliance wth state- and EPA-approved sampling and analysis plans including the 
IASAP and associated SAP Addenda 

3.8.6 Completeness 

Sampling completeness is addressed in Table 2 1 n e  requlred mmmum numbers of QC 
and real samples were acqulred 

Table 21 
IHSS Group 100-5-Sample Completeness Summary 

I 7 (total) No contamination per I 6Real, 1 field I SOR calculation 
duplicate 

A summary of the V&V for all EDD records indicates no rejecbon of  the data. All 
estmted values were well less than associated RFCA ALs Validation of results was 
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Total Records 
% Validated 

completed at the minimum frequency (21 0% per method and per real sample matnx) as 
shown in Table 22 

Table 22 
IHSS Group 100-5-Summary of Validated Records 

216 63 153 
78% 78% 

3.8.7 Comparability 

All results presented are comparable wth CERCLA data on an intrasite- and DOE 
complex-wde basis Thls comparability is based on the followng 

0 Use o f  standardized engineemg mts in the reporting o f  measurement results, 

0 Consistent sensitivities of  measurements (5 0 5 corresponding action levels), 

0 Use o f  site-approved procedures (e g , Contractual Statements of  Work for laboratory 
analyses), 

0 Systematic quality controls, and 

0 Thorough documentation o f  the p l m n g ,  samplinglanalysis process, and data 
reduction mto formats designed for malung decisions denved from the project's 
onginal DQOs 

3.8.8 Sensitivity 

Adequate sensitivities, in units o f  micrograms per lulogram (pgkg) (ppb) for PCBs and 
parts per tnllion (pglg) for dioxidfurans were attamed for all analytes The maxmum 
detection limt (DL) for PCBs was 10 ppb (Aroclor-1232), the maxlmum DL given for 
dioxidfurans was zero Ideally, detection limits are at least one-half of  analyte's 
associated action level, all DLs were well below that for h s  project 

3.8.9 Summary 

The data presented in this report have been venfied and validated for the purpose o f  
corroborating decisions to acceptable levels of  confidence as stated in the project's 
onginal DQOs There are no qualifications o f  the data. Results indicate that no chemical 
contarmnation exlsts in excess o f  RFCA Tier I or Tier I1 ALS for PCBs, or for 
dioxinslfurans in excess of  TEQ No further acbons are necessary for IA Group 100-5 
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Appenduc A 
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IHSS GROUP 100-4 

Photograph 1 Building 123- Slab, rubble 
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Photograph 2 Building 123 Footer 
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Appenduc A 
Building 123 Characteruatron and Remedration Project 

Photograph 8. Building 123 Sumps 
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Appendu: A 
Building 123 Characteruation and Remediation Project 

Photograph 9. BUiidinfi23 Room 157 (L 158 Sumps 

Photograph 10. Building 123 Room 156 Sump 
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Appendu: A 
Building 123 Characteruation and Remediation Project 

Photograph 11 Building 123 Sump Piping 

Photograph 12. Building 123 Room 157 & 158 Sumps 
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Appenda A 
Building 123 Characterzzation and Remediation Project 

Photograph 13 Liquid from Room 112 Process Line 2 
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Photograph 14. Room 112 Process Line I 
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Appenduc A 
Building 123 Charactemation and Remediation Project 
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Photograph 16. Building 123 Pb Remediation Area 
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Appenduc A 
Building 123 Characteruatlon and Remedlatron ProJect 
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AppendLx A 
Building 123 CharacterEation and Remediation Project 

IHSS GrouD 100-5 

Photograph 1 TW red (looking north) 

~ ~- - ~ 

Photograph 2 Incinerator slab (looking east) 
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APPENDIX C 
CORRESPONDENCE 
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